Purpose:. To compare efficacy of intravitreal Ranibizumab (ivR) 
I. Introduction
Diabetic macular edema (DME) in diabetic retinopathy is a leading cause of visual impairment in patients 1, 2, 4 .The Chennai Urban Rural Epidemiological Study (CURES) was the first population based study in India (2001), which used four-field stereo retinal photographs 5 .The photographs were graded against standard photographs of the Early Treatment Diabetic Retinopathy Study (ETDRS) grading system for severity of retinopathy.They reported that the overall prevalence of diabetic retinopathy (DR)was 17.6% among the 1715 diabetic subjects. From 1990-2010, DR ranked as the fifth most common cause of preventable blindness and fifth most common cause of moderate to severe visual impairment
In 2010, of an estimated 285 million people worldwide with diabetes, over one-third have signs of DR, and a third of these are afflicted with vision-threatening diabetic retinopathy (VTDR), defined as severe nonproliferative DR or proliferative DR (PDR) or the presence ofDME. A review conducted in2012 suggested that up to 7 % of people with diabetes may have DME and may rise to 5.4% by the year 2025. It is higher in developed than in developing countries. The number of adults with diabetes in the world is estimated to increase by 122% (from 135 million in 1995 to 300 million in 2025). Laser therapy had been long a gold standard therapy for DME. Anti vascular endothelial growth factor (Anti VEGF) are now commonly used in combination with laser or as monotherapy in DR as level of VEGF is increased in these patients 6 .There are very few randomised trials comparing laser versus anti VEGF mono therapy in the treatment of diabetic macular edema.
II. Aims And Objectives
This proposed study is carried out to compare efficacy of intravitreal anti-VEGF (Ranibizumab) monotherapyand standard laser in patients with visual impairment due to DME in terms of: 1. Best corrected visual acuity(BCVA) 2. Central macular thickness(CMT) 
Study plan of action:
All subjects underwent a complete ophthalmic examination, including measurement of- BCVA (logarithm of minimal angle of resolution notation)  Intraocular pressure,  Fundus biomicroscopy  Fundus fluorescein angiography and OCT was be performed for all eyes at baseline.  In the OCT examination, six radial scans intersecting at the fovea are performed in rapid sequence. The OCT provides the average thickness as mean 6 SD in the central macular region, centred on the patient"s fovea, where the six scans intersect. The extent of macular edema was determined based on the fluorescein angiography and OCT studies.
Intravitreal Ranibizumab Group
 Intravitreal Ranibizumabwas delivered in the surgical theatre under complete aseptic conditions, using topical anesthesia.  After painting and draping, 0.5 mgdrug was injected into the vitreous cavity using a 30-gauge needle inserted through the inferotemporal pars plana 4 mm from the limbus for phakic patients, 3.5 mm for aphakic and pseudophakic patients.  After withdrawal of the needle, sterile cotton tipped applicator was used to apply pressure over the injection site.  Post injection the patient was instructed to instill topical moxifloxacin ophthalmic solution 0.5% ,to be applied 6 times daily for 5 days  Patients received 3 initial consecutive monthly injections of Ranibizumab (months 0-2; treatment initiation phase), followed by further treatment according to protocol-defined retreatment criteria between and including months 3 and 11.
Laser Treatment
Modified grid laser photocoagulation.-Grid laser was performed with frequency doubled yag laser delivering 2 to 3 rows of 50 μm spots, 2 visible burn width apart with burn duration 0.05 to 0.1 sec. , with an end of year 1 visit at 52 weeks. Retreatment (16-, 32-, and 48-week time points) was performed if clinically indicated by ETDRS guidelines. At each follow-up study visit, the investigator assessed whether persistent, recurrent or new DME was present that warranted additional photocoagulation. In general, retreatment was to be administered unless the DME had resolved or there was substantial improvement in the DME in the opinion of the investigator (e.g., > 50% decrease in total macular thickened area or > 50% decrease in retinal thickening by OCT in central or inner subfields with previous retinal thickening). For the modified-ETDRS group, retreatment consisted of the same modified-ETDRS treatment technique. For the MLT group, the first retreatment used the same MLT technique limited to only the area of retinal thickening. If required, a second retreatment used the modified-ETDRS technique (which allows focal treatment of leaking microaneurysms in the area of retinal thickening).
Anti-VEGF Arm: All patients in the intravitreal Ranibizumab (ivR) arm underwent an injection at their baseline visit or within 7 days of randomization (0.5 mg in 0.05 ml). Subjects were subsequently reviewed every 6 weeks (6, 12, 18, 24, 30, 36, 42, and 48 weeks), with an end of year 1 visit at 52 weeks. After baseline ivR, patients received 2 further ivR injections (6-and 12-week time points). Subsequent ivR injections were guided by an OCT-based retreatment protocol.
In brief, if the thinnest recorded CMT was less than 270 um at 18 weeks, then treatment was continued only if macular thickness was not "stable." If CMT was greater than 270 microns at 18 weeks and subsequent visits, then ivR injections were administered until a "stable" macular thickness was attained. "Stable macular thickness" was defined as 3 consecutive visits with the CMT within 20 um of the patient"s thinnest recorded CMT. Patients could thereby receive a minimum of 3 injections and a maximum of 9 injections in the first 12 months.
At each visit, a full history was taken, ETDRS BCVA was recorded by a clinical investigator, and a complete ocular examination (including anterior chamber reaction, IOP, and dilated fundoscopy) and OCT (CMT and RNFL) were performed.
Outcome Measures 1. Best corrected visual acuity (BCVA) 2. Central macular thickness (CMT)
Outcome Analysis:  Quantitative data will be assessed in mean +/-SD  Qualitative data will be assessed in percentage and proportions  Significance of difference in means will be inferred by unpaired "t" test.  Significance of difference in proportions will be inferred by chi-square test.  For significance P value equal to or less than 0.05 will be considered significant.
IV. Results
Effect on Visual Acuity: At 12 months of follow up in our study eyes there was a statistically significant change in the BCVA compared to baseline in both the groups.The average gain in visual acuity was however higher in the intravitreal anti-VEGF group.(8.825 ETDRS letters compared with 3.09ETDRS letters in the laser only group at 12 months of follow up, It was also noted that maximum improvement in visual acuity in the laser group was during the period of first 4weeks with slight decline thereafter. While for the ivR group maximum improvement was noted during the first 4 weeks to 6 months which reduced subsequently at 12 months of follow up (though remaining statistically higher than the baseline and also higher than that in the laser only group through 12 months of follow up). This can be explained by the effectiveness of initial use of anti-VEGF for rapidly reducing edema and hence improving visual acuity in this group and also by the fact that the maximal effect of the intravitreal anti-VEGF injections is observed to last during the first 2 -4 weeks. At 6 th month of follow up there was significant difference between the two groups in visual acuity change which could not be attributed to chance alone as signified by the p value< 0.05.
Effect on Central macular thickness: At 12th month of follow up in our study eyes there was a significant change in the CMT compared to baseline in both the groups. The decrease from the average baseline CMT was higher in the intravitreal anti-VEGF group (74.22microns compared with 28.54 microns in the laser only group at 12 months follow up, 
V. Discussion
The purpose of the study was to evaluate the effect of macular photocoagulation in DME, to evaluate the effect of intravitreal anti-VEGF (Ranibizumab) inDME, and finally to compare the effect of the established mode of therapy that is Modified macular photocoagulation alone with intravitreal anti-VEGF in DME. This was a prospective, randomized interventional study of 80 eyes of 80 patients with DME involving the fovea. The patients recruited were all > 18 yrs of age with a mean age of 58.69 years. There was a 63.9 percent male preponderance with respect to eyes recruited in the study. The patients selected on the basis of inclusion and exclusion criteria were divided into two groups by randomization. Group 1 was subjected to anti-VEGF therapy. Group 2 was subjected to modified macular photocoagulation. The main outcome parameters were BCVA change (ETDRS letters) at 12th month of follow up and CMT change (microns) at 12th month of follow.
There was a statistically significant change in both the groups in BCVA (ETDRS letters) at 4 weeks, 6 months and 12 months of follow up compared to the baseline. Group 1 comprising of intravitreal anti-VEGF however showed a tendency towards greater increase, mean gain in BCVA being more in this group. It was noted by intergroup analysis also that there was a significant difference between the two groups in BCVA change at 12 months which could not be attributed to chance alone. There was significant decrease in the CMT from baseline in the laser group only at 12 months of follow up. The intravitreal anti-VEGF group showed significant decrease in the CMT at 4 weeks, 6 months and 12 months of follow up. The intravitreal anti-VEGF group tended to show greater mean reduction in CMT amongst the two groups at all the follow up intervals through 6 months. . It was noted by intergroup analysis also that there was a significant difference between the two groups in CMT change at 12 months which could not be attributed to chance alone. There were no systemic or severe ocular side effects in the study eyes. No cases of endophthalmitis or persistently elevated intraocular pressures occurred in the study eyes.
Both the interventional methods were effective in improving visual acuity. On an average the improvement in group 1 (anti-VEGF) was 8.825 ETDRS letters as compared to 3.09 in group 2 (laser only) over the entire duration of study i.e. 12 months showing the greater effectiveness of the group 1 intervention. It was also seen that maximum improvement in visual acuity in the laser group was during the period of first 4 weeks then slight decline thereafter. While for the intravitreal anti VEGF maximum improvement was noted during the first 4 weeks which was maintained till 6months ,which reduced subsequently at 12 months of follow up (though remaining higher than the baseline and also higher than that in the laser only group through the 12 months of follow up). DOI: 10.9790/0853-1606125257 www.iosrjournals.org 57 | Page
The limitations of our study include the small number of patients and relatively short follow up. Also the greater visual acuity gain in the combined anti-VEGF could be to some extent attributed to the initial worse mean visual acuity in this group compared to the laser only group. In a trial by DRCR.net to identify factors associated with the visual acuity outcome following focal/grid photocoagulation for DME it was reported that the likelihood of improving 10 or more letters (2 or more lines) was greater when baseline visual acuity was poor and the likelihood of worsening 10 or more letters was greater when baseline visual acuity was good. This likely reflected, at least in part, effects on the amount of improvement that can occur when acuity is only mildly reduced and the amount of worsening that can occur when visual acuity is poor.
VI. Conclusion
Both macular photocoagulation alone and intravitreal Ranibizumab were effective in the treatment of DME in terms of visual acuity gain and CMT reduction on OCT. Intravitreal Ranibizumab however was more effective than macular photocoagulation alone in improving visual prognosis in patients of DME at 12 months of follow up, without causing significant systemic or ocular side effects. Intravitreal anti-VEGF alsolead to greater reduction in CMT compared to macular photocoagulation alone.It was noted by intergroup analysis alsothat there was a significant difference between the two groups in BCVA change at 12 months which could not be attributed to chance alone.
